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Abstract.  Contents of Ca, Mg, Fe and Zn of declared honeydew honey samples from different counties 
of Transylvania, was determined by atomic absorption spectroscopy after dry ashing with air-acetylene flame 
(Ca, Mg, Fe, Zn). In all studied honeydew honeys, Ca was the most abundant of the elements determined, with 
average concentrations ranging between 54.75-102.6 mg/kg, followed by Mg (52.01-78.4 mg/kg), Fe (3.09-6.27 
mg/kg) and Zn (1.54-4.65 mg/kg).  These results confirm that Romanian honey can be considered a good source 
of minerals. 
  
INTRODUCTION 
 
The valuable characteristics of honey depend on its sort and origin, thus the 
composition of nectar and honeydew honeys differ; honeydew honeys are higher in minerals. 
The quantitative and qualitative ratio of chemical elements is characteristic of each blossom 
of the plant from each region, so the total mineral content depends on the location 
(Staniskiene B. et al., 2006). Potassium is the major metal, followed by calcium, magnesium, 
sodium, sulphur and phosphorus. Trace elements include iron, copper, zinc, aluminum and 
manganese (Lachman J. et al., 2007). They play an important role in biological systems, but 
can also have harmful effects when their intakes exceed the recommended quantities 
significantly (Mustafa T. and S. Mustafa, 2005). 
In this work, alkaline earth (Ca, Mg) and trace elements (Fe, Zn) were determined in 
different honeydew honey samples from Transylvania, by flame atomic absorption 
spectrometry after dry ashing  
 
MATERIAL AND METHODS 
 
Chemicals 
Standard stock solutions of each evaluated elements, containing Ca (1001 ± 2 mg/l), Mg 
(1001 ± 2 mg/l), Fe (1000 mg/l) and Zn (1000 ± 2 mg/l) in 0.5 mol/l HNO3, purchased from 
Merck, hydrochloric acid (37%) from Merck, nitric acid (65%) from Fluka, de-ionized water 
(18.2 MΩ/cm). All reagents used in the experiments were of analytical grade. 
 
Honey samples 
Seven samples of honeydew honeys, nine samples of mixed honeydew-polifloral 
honeys and 12 of polifloral honeys were analyzed. Honey samples were purchased on the 
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markets or obtained from beekeepers, from different regions of the Transylvania. The 
botanical origin of honeydew samples was verified by melissopalynological analysis and 
certified by the physicochemical parameters.  
 
Equipments 
The spectroscopy measurements was performed using an Atomic Absorption 
Spectrophotometer AA-6300 produced by Shimadzu-Japonia, equipped with deuterium lamp 
for background correction and hallow-cathode lamps for each of the element studied (single 
element lamps), burner system for flame analysis with a suitable acetylene cylinder and air 
compressor, auto sampler ASC-6100F. In order to perform the analysis, the following 
equipments are also used: muffle furnace Nabertherm, analytical balance Ohouse, hote plate 
stirrer Velp Scientifica and a water purification system Ultra Clear TWF UV for water 
deionisation. 
 
Samples Preparation  
 About 20 g of honey were first burned on the flame for avoiding foaming and the 
weight loses, then calcinated in a muffle furnace at 450°C over the night. Afterwards, 5 ml 
hydrochloric acid 6M was added and then evaporated. The resulting white ash was dissolved 
with 30 ml nitric acid 0.1 M (SR EN 14082, 2003). 
 
Atomic Absorption Spectroscopy measurements 
Analytical calibration curves were prepared with five concentration points after the 
dilution of the standard stock solutions of each evaluated elements. The linear correlation 
coefficients obtained ranged between 0.9990-0.9999. The standard operation conditions 
(Table 1) were those recommended for each metal ion.      
Table 1 
Standard operation conditions for atomic spectroscopy analysis 
 
Metal λ (nm) Lamp intensity (mA) 
Ca 422.7 10 
Mg 285.2 8 
Fe 248.3 12 
Zn 213.9 8 
 
The metal ions studied were determined by comparing the atomic spectroscopic signal 
for each with that for a standard solution of the same ion. In the case of elements, which were 
present at concentrations outside the linear range of the atomic spectroscopic techniques, the 
samples were diluted with nitric acid 0.1 mol/l. All the experiments were carried out in 
triplicate. 
 
   RESULTS AND DISCUSSIONS  
 
Calcium was the most abundant mineral determined (Figure 1), higher values were 
found in honeydew honey samples (82.31-54.37 mg/kg) followed by mixed honeydew-
polifloral honeys (55.11-24.74 mg/kg) and polifloral honeys (64.23-21.81 mg/kg). These 
values were similar with those previously reported: 39.1-142 mg/kg (Lachman J. et al., 2007) 
and 20.7-193 mg/kg (Hernandez O.M. et al., 2005). Other works reported Ca values ranged 
between 144-367 mg/kg (B. S. de Ferrer, et al., 2004).  
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In respect of the magnesium content, a great difference was found between the 
honeydew honeys, which contained the higher magnesium content (104.96-35.7 mg/kg) and 
the other samples analysed (Figure 1). The magnesium content of mixed honeydew-polifloral 
and polifloral honeys ranged between 67-8-15.51 mg/kg and 41.47-11.17 mg/kg respectively. 
These results are similar with those obtained for honeydew honey (48.9-89 mg/kg) and nectar 
honeys (18.4-62.4 mg/kg) by Lachman J. et al. (2007). In addition, the magnesium content 
determined in this work is situated within the range reported for honeys produced in Turkey 
(Yilmaz H. and O. Yavuz, 1999) and Venezuela (B. S. de Ferrer et al., 2004). Similar 
magnesium levels with those obtained for honeydew honey were obtained by Hernandez 
O.M. et al. (2005) (165 mg/kg) and B.S. de Ferrer et al. (2004) (120 mg/kg), but without the 
specification of honey types.  
 
 
Fig. 1 Calcium and magnesium content of honeys 
  
The iron content of honeys analysed were ranged between 4.27-1.23 mg/kg (honeydew 
honey), 3.34-0.99 mg/kg (mixed honeydew-polifloral), respectively in polifloral honey (5.00-
0.35 mg/kg) (Figure 2). Iron values in honey samples have been reported in the range of 0.1-
6.36 mg/kg in Chilean honey (Fredes C. and G. Montenegro, 2006), 0.0001-10 mg/kg in 
Romanian honey (Antonescu C. and C. Mateescu, 2001), 2.04-3.5 mg/kg in Romanian honey 
(Matei N. et al., 2004). The determined iron levels reported by Hernandez O.M et al. (2005) 
and B. S. de Ferrer et al. (2004) present a high variability, ranged between 0.4-52.51 mg/kg 
and 3.5-39 mg/kg respectively.  
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Zinc is an important element for human, but it belongs to the group of the harmful 
elements witch concentration in foods does not exceed the recommended quantities. The 
amount of Zn in honey particularly depends on the instrument used in apiaries, centrifugation 
and storage of honey, transport utilities and technological process (Staniskiene B. et al., 
2006). The zinc levels determined in this work were 3.65-1.08 mg/kg (honeydew honey), 
6.73-1.10 mg/kg (mixed honeydew-polifloral honey) and 11.64-0.81 mg/kg (polifloral 
honey). The present results are not in concordance with the zinc values in honey samples 
reported by Lachman J. et al. (2007), which was higher for honeydew honeys (1.86-3.42 
mg/kg) than those for nectar honeys (0.4-2.42 mg/kg) because an anomalous values obtained 
for a part of samples analysed, which can contain contaminant levels of zinc (Figure 2). In 
addition, zinc values in the literature have been reported in the range of 0.51-5.63 mg/kg 
(Staniskiene B. et al., 2006), 0.18-19.1 mg/kg (Hernandez O.M. et al., 2007), 0.01-4.93 mg/kg 
(Fredes C. and G. Montenegro, 2006) and 0.01-6.2 mg/kg (Antonescu C. and C. Mateescu, 
2001). The values for the zinc contents of our samples were generally at the same level of the 
literature levels. 
  
 
Fig. 2 Iron and zinc content of honeys 
 
Good positive correlation was found between total mineral content determined in this 
work and electrical conductivity (R2=0.736) (Figure 3). Honeydew honey was found to have a 
higher mineral content, which reflects sources from which the honey is composed, being o 
good source of minerals. 
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Fig. 3 Correlation between total mineral content determined and electrical conductivity 
 
CONCLUSIONS 
 
 The comparison with literature references is difficult. There are not systematically data 
reports for honey grouped by their botanical origin, only content of individual metals without 
sorting the honey samples. In addition, different authors use distinct methods of sample 
preparation and techniques of analysis. 
The mineral content of honeys is influenced by several parameters, such as temperature, 
humidity, soil and floral type, among others. A larger number of samples from all the 
different regions and a higher control of the aspects described above are recommended. 
However, the results obtained may give an important contribution, considering that little 
information on this is available in this region of Romania.  
Therefore is difficult to compare the results obtained for honeys from Transylvania-
Romania and other countries. In general, the results obtained in the present work are in good 
agreement with those obtained and/or reported for honeys from other countries. 
This preliminary results show that the Transylvanian honeys can be considered a good 
source of minerals. 
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